Little is known about the costs and consequences of abortions to women and their households. Our aim was to study both costs and consequences of induced and spontaneous abortions and complications. We carried out a cross-sectional study between February and September 2012 in Ouagadougou, the capital city of Burkina Faso. Quantitative data of 305 women whose pregnancy ended with either an induced or a spontaneous abortion were prospectively collected on sociodemographic, asset ownership, medical and health expenditures including pre-referral costs following the patient's perspective. Descriptive analysis and regression analysis of costs were performed. We found that women with induced abortion were often single or never married, younger, more educated and had earlier pregnancies than women with spontaneous abortion. They also tended to be more often under parents' guardianship compared with women with spontaneous abortion. Women with induced abortion paid much more money to obtain abortion and treatment of the resulting complications compared with women with spontaneous abortion: US$89 (44 252 CFA ie franc of the African Financial Community) vs US$56 (27 668 CFA). The results also suggested that payments associated with induced abortion were catastrophic as they consumed 15% of the gross domestic product per capita. Additionally, 11-16% of total households appeared to have resorted to coping strategies in order to face costs. Both induced and spontaneous abortions may incur high expenses with short-term economic repercussions on households' poverty. Actions are needed in order to reduce the financial burden of abortion costs and promote an effective use of contraceptives.
Introduction
The Millennium Development Goals highlighted the need to accelerate the reduction of maternal mortality and morbidity (UN 2013) . Consequently, various policy interventions such as safe motherhood initiatives have been implemented worldwide (Starrs 2006) . Maternal mortality ratio reductions have been reported around the world (Hogan et al. 2010) . In spite of this, each year, hundred thousands of women continue to die throughout the world (WHO 2012b) . A larger part of these deaths (66 500) is attributable to induced abortion (Rasch 2011) . In addition to these deaths, which could often have been prevented with appropriate care (Berer 2004; WHO 2012a) , millions of other women suffer from various abortion related complications (WHO 2012a) .
There are several studies that have examined the incidence of abortion and abortion-related complications treated in hospitals (Rossier et al. 2006; Singh 2006; Åhman and Shah 2011; Sedgh et al. 2011 Sedgh et al. , 2012 Shah and Åhman 2012) . Several other studies have also documented access to postabortion care and the economic consequences of induced abortion (Johnston et al. 2007; Henshaw et al. 2008; Vlassoff et al. 2009a Vlassoff et al. , 2012 Shearer et al. 2010; Singh 2010; Singh et al. 2012) . Most of the studies that reported the economic consequences of induced abortion focused on estimating the financial burden of the treatment of its complications. They demonstrated that treatments of induced abortion complications may consume large proportions of health system resources (Johnston et al. 2007; Henshaw et al. 2008; Shearer et al. 2010; Babigumira et al. 2011; Vlassoff et al. 2009b Vlassoff et al. , 2012 . However, studies that report the costs associated with induced and spontaneous abortions to women and their households are scarce. Yet costs of abortions, particularly those of induced abortions, may be of high importance. Such costs may deplete many households of resources, thus reducing their ability to afford other healthcare services.
In places where abortion is restricted by law or by social norms, studies have shown that women often have to resort to the informal health sector in order to end their unwanted pregnancies (Okonofua 2006; Benson et al. 2011) . The conditions under which these abortions are performed often lead to complications (Banerjee and Andersen 2012) , which will, in most cases, require hospital care (Singh 2006) . Postabortion care for treating complications of abortions in hospitals may come in addition to amounts paid for terminating the pregnancy and lead to higher expenses for women who have had an induced abortion compared with women with a spontaneous abortion or normal birth.
Furthermore, women with induced abortions may be reluctant to truthfully report their abortions due to stigma, shame and fear of prosecution. Reluctance to report abortions may lead to misclassification biases (Singh 2006; Bernabé-Ortiz et al. 2009 ). Additionally, it may cause women with induced abortion to delay their access to postabortion care. The delay in requesting postabortion care may lead to more severe complications which, in turn, may incur much higher expenses, especially for women from low socio-economic status who may have been forced to resort to cheaper but more dangerous abortion methods. Because of that, it is hypothesized that some women, particularly those who have had induced abortions, may have faced unaffordable or 'catastrophic' costs.
In 2006, the Government of Burkina Faso, a West-African country that faces a weak health system (Ridde et al. 2011) , a low rate of contraceptive use (Vlassoff et al. 2011 ) and a restrictive abortion law (Guttmacher Institute 2014), implemented a subsidy policy for delivery and emergency obstetric care which, among other efforts, subsidizes 80% of postabortion care costs (Ministère de la santé Burkina Faso 2006). The remaining 20% (3600 CFA), broadly equivalent to US$7, is charged to the woman. Although the primary reason for this policy was to make postabortion care affordable by reducing costs of care, no study has been conducted to assess the household costs, both direct and indirect (including complications costs), associated with spontaneous and induced abortions. Additionally, relatively few studies have addressed the economic consequences that these payments may have for women and their households. In Burkina Faso, both legal and illegal, safe and unsafe abortions are prevalent. Therefore, it is critical to estimate both the costs and the consequences of abortions for women and their households.
Methods Study type and participants
A cross-sectional study that collected cost data from the patient perspective was conducted between February 2012 and September 2012 in Ouagadougou, Burkina Faso, a West African country in which 46% of the population live under the poverty line (Ministère de la santé Burkina Faso 2010). A total of 307 women with either a spontaneous or an induced abortion were prospectively recruited from two health facilities in Ouagadougou.
The health facilities were selected to guarantee the recruitment of a sufficient number of women with abortion. One health facility was the national referral teaching hospital and the other one was a private clinic with expertise in treating abortion complications.
In each facility, one of the experienced health staff, generally the midwife responsible for the maternity or manual vacuum aspiration ward identified women with a spontaneous or induced abortion based on clinical definitions of abortions. A spontaneous abortion was defined as the loss of a pregnancy without outside intervention before 20 weeks' gestation (Griebel et al. 2005) , whereas an induced abortion was defined as a procedure for terminating an unintended pregnancy carried out either by persons lacking the necessary skills or in an environment that does not conform to minimal medical COSTS OF ABORTIONS IN OUAGADOUGOU standards, or both (WHO 2011). Additionally, information on the nature of the abortion was also obtained by interviewing women. Abortions were subsequently classified as induced when the clinical ascertainment was confirmed by the woman herself reporting that she had had an induced abortion. All other abortions were classified as spontaneous. This procedure of classifying the cases may have led to some induced abortions being inaccurately classified as spontaneous. Because of this issue, we categorized the groups of women into 'certainly induced abortion' and 'reportedly spontaneous abortion', with induced abortion and spontaneous abortion referring respectively to these groups.
Procedure and data collection tools
Once identified, all the women were directed to two female interviewers who were in charge of establishing contact with them for further investigation. All women who met the eligibility criteria were invited to participate in the study. Out of a total of 307 women, 305 accepted to participate in the study, giving a participation rate of 99%. At discharge, subjects who consented to participate in the study were interviewed at the health facility or clinic or at home. The two qualified female interviewers collected data from all the women who had had an induced or a spontaneous abortion using an interviewer administered pilot-tested questionnaire. Prior to fieldwork, the interviewers were given comprehensive training on data collection procedures and on the extraction of selected clinical data from medical records.
Data were collected using two structured pilot-tested questionnaires. The main questionnaire contained questions on a range of socio-economic background information, health, health expenditures (on drugs, ultrasounds, laboratory tests, hospitalization, transport, etc.), as well as pre-referral costs, including costs of drugs, ultrasounds, laboratory tests, hospitalization and transportation. This questionnaire was complemented by a short health worker questionnaire which was intended to extract selected medical information, including the type of postabortion complications, from hospital records. These complications included haemorrhage, infections, injuries to genital organs and incomplete abortions, etc.
Statistical analysis
Data were double-entered and validated on Epidata Version 3.5. The database was re-coded and transformed into a STATA dataset. Analysis was done in STATA, version 11.2. We conducted a descriptive analysis in order to understand the characteristics and assess the differences between the groups of women. The differences between proportions were tested using the chisquared test. We resorted to the Mann-Whitney test to test for differences where distributions were skewed. Total cost associated with induced abortion was estimated as the sum of incurred costs for the abortion procedure, including expenses for immediate care before hospitalization, plus costs borne for treating abortion complications in hospitals. Total cost of spontaneous abortion was estimated as the sum of treatment-related expenses before and during hospitalization. In both cases, all total costs included expenses for medicines, laboratory tests, ultrasounds, hospitalization, transportation, etc. To assess households' socio-economic status, we constructed an asset index based on a multiple component analysis of asset variables such as possession of a radio, television, fridge, bicycle, motorcycle, car, cart; and on housing characteristics such as type of toilets, nature of roof and walls, possession of electricity and type of water supply. We divided the sample into tertiles based on the asset index score, estimated the average cost by socio-economic status and tested differences in mean costs between the groups. To assess unaffordability of abortion costs, we used the approach that defined an unaffordable health care cost as a payment which equals or exceeds 10% of the household income (Garner et al. 2004; Russell 2004 ). However, we did not collect household income because it would not have been possible to collect income at household level without exposing women with secret induced abortion. Alternatively, we used the World Bank estimate of gross domestic product (GDP) per capita as a proxy of annual per capita income to estimate costs as a proportion of income. In 2012, GDP per capita was estimated at US$634 (The World Bank 2014). After adjusting for inflation, it amounts in real value to US$593, i.e. 294 721 CFA.
In a poor country such as Burkina Faso, even a small expenditure on care may force worse off households or individuals to reduce consumption of essential food and other goods, deplete entire savings, borrow with high interest rates, and/or sell assets, etc., contributing therefore to impoverishment (Russell 2004) . Because of this, we also considered the coping strategies used in the analysis of unaffordability of abortion costs and presented the proportions of households that resorted to coping strategies to face costs by type of abortion, and tested for significant differences between proportions using the chi-squared test.
Because the health structures in which we recruited women may not necessarily be comparable, we tested for significant differences in total costs of abortion between hospitals by running a linear regression of the mean abortion cost, adjusting for hospital. Half of the women reported partial or incomplete transport costs because the husband/partner who paid/borne this cost item was not present during the interview. This was more often the case for women who had had an induced abortion. Furthermore, many women failed to accurately report opportunity costs (productive days lost) associated with the hospitalization during the interviews. Adding up these costs would have biased our estimates. We therefore excluded both transport and opportunity costs from the analysis. All monetary values are in the Burkina Faso currency CFA (1 US$ ¼ 497 CFA in 2012).
Ethical consideration
This study was approved by the Ethical Committee of the Ministry of Health of Burkina Faso and the Norwegian Regional Committee for Medical and Health Research Ethics. Written informed consent was obtained from all participants before participation in interviews.
Results
Characteristics of the study participants Table 1 summarizes the socio-demographic characteristics of the respondents. All the women except two agreed to participate in the study. Sixty-one per cent of the women were married. As expected, women with induced abortion (63%) were more often single compared with women with spontaneous abortion (28%; P < 0.001). They were also significantly younger than women with spontaneous abortion (P < 0.001) and had attended secondary school (P ¼ 0.004). Furthermore, a higher proportion of women with induced abortion (71%), compared with women with spontaneous abortion (30%), have had no living children (P < 0.001), and were experiencing their first pregnancy (63%) against (24%), respectively. Findings also suggest a higher proportion of women who had an induced abortion (79%), compared with women with spontaneous abortion (15%), were under parents' guardianship (P < 0.001). Finally, a higher proportion of women who had an induced abortion (66%), compared with women with spontaneous abortion (40%), had to undergo manual vacuum aspiration for uterine evacuation.
Costs associated with induced vs spontaneous abortion
Women who had had an induced abortion paid significantly more for the abortion procedure and treatment of its 
Costs associated with induced vs spontaneous abortion by socio-economic status (SES)
The distribution of the mean costs to women who had an induced abortion and women with a spontaneous abortion is shown in Table 3 . Women from low income households paid the highest amount of money for the abortion procedure and for subsequent treatment of its complications: US$105 (52 231 CFA). For women who had a spontaneous abortion, we also found evidence of differences in the average expenditure on care relative to their socio-economic status (P ¼ 0.047). Additionally, in this group, women from low income households also paid the highest amount of money for postabortion care: US$70 (34 765 CFA). Furthermore, whatever the socio-economic status of the household, women who had an induced abortion paid much more money compared with women who had a spontaneous abortion (Figure 1 ).
Relative affordability/unaffordability of the treatment costs associated with induced vs spontaneous abortion Tables 4 and 5 , respectively, show the relative affordability of the costs associated with induced and spontaneous abortion and the proportion of households which resorted to coping strategies to pay health care costs. The average expenditure associated with abortion represented 15% of the GDP per capita for women with induced abortion and 9% of the GDP per capita for those with spontaneous abortion (Table 4) . Additionally, 12% of the sample of women incurred subsequent economic consequences, as expressed by their need to resort to measures such as reducing expenses on essential needs or using their entire savings, etc., to pay for their hospitalization (Table 5) . Compared with women with spontaneous abortion, women who had had an induced abortion seemed to have faced unaffordable abortions costs with a higher proportion of these women bearing the economic consequences associated with catastrophic health care payments (16% vs 11%). Moreover, the statistical difference between women with induced abortion and those with spontaneous abortion as to unaffordability of costs associated with abortions seems to suggest that access to abortion and/or postabortion care may have impoverished much more women with induced abortion compared with women with spontaneous abortion.
Discussion
In this study, we have analysed the costs and consequences of abortion to women and their households. The study brought to light a number of results that are worthy of further discussion. The study demonstrated that women who had an induced abortion were dissimilar from women with spontaneous abortion as regards socio-economic characteristics. In line with previous other studies (Bankole et al. 2008; Ibrahim and Onwudiegwu 2012) , a higher proportion of women who had an induced abortion compared with women with spontaneous abortion were young, educated, single, with no living children and experiencing their first pregnancy in life. In the context of Burkina Faso, these findings may have important implications considering the incidence of abortion in the youth (Rossier et al. 2006; Sedgh et al. 2011) . Recent studies have demonstrated that improving information about and availability of contraceptives may reduce unwanted pregnancies and abortions, particularly in adolescents (Prata et al. 2011; van den Brink et al. 2011) . In Burkina Faso, school adolescents tended to lack adequate information and access on/to family planning services. The promotion of sexual and reproductive health education for preadolescents in schools, along with the expansion of out-reach clinic work for family planning methods may be highly beneficial in reducing unwanted pregnancies (Rijsdijk et al. 2011) , and therefore abortions and other risky sexual behaviours (Kirby et al. 2006) . Additionally, reducing financial barriers to family planning services, especially for poor women and teenagers, may also yield positive effects on unwanted pregnancies and induced abortion rates. In this respect, eliminating unnecessary costs or excessive laboratory tests by health service providers could have a positive impact on the demand for such services. Payments associated with abortions, whether the loss of the pregnancy was intentional or not, seemed to incur high expenses to women and their households. Moreover, the total cost to women who had induced abortions appeared very high compared with women with spontaneous abortion. This difference may be explained by higher hospital expenditures for the treatment of abortion complications to women with induced abortion than women with spontaneous abortion, in addition to the high costs incurred in order to terminate the pregnancy. These findings were also corroborated by several other studies that reported higher costs to women with induced abortion than women with spontaneous abortion (Henshaw et al. 2008; Naghma e 2011) . Furthermore, we found that payments associated with induced abortion were on average unaffordable and led to some economic consequences for households. This was indicated by the households' use of entire savings, by borrowing with high interest rates and by various other coping strategies to face costs, which suggested that payments associated with abortions consumed significant resources.
The study also highlighted the difference in total costs associated with abortions relative to the socio-economic status of households. We believe that long delays in decision-making before resorting to hospitals, due to the lack of means of payments, particularly for poor women, may have led to higher expenditures for these women through a greater deterioration of their health. We also think that women's lack of control over household resources may have contributed to delaying their recourse to postabortion care. This may have led to more severe complications and much higher costs for these women, compared with women from better-off households.
Women who had induced abortions seemed to have faced unaffordable costs compared with women with spontaneous abortion. Scientific literature strongly highlighted socio-economic disparities as an important determinant in the access to maternity and pregnancy care (Ronsmans et al. 2006) . Poor women may be less able to afford skilled care along the road to hospital, which is largely considered as essential to maternal mortality reduction (OMS 2005) . In this study however, it is unclear whether payments associated with abortions affect mostly poor people or whether they also affect the wealthier ones. The relatively small size of the sample made it difficult to address the issue and further research is clearly needed.
The national subsidy policy for normal deliveries and emergency obstetric care that has been applied since 2006 in Burkina Faso specified that women should only pay US$7 for postabortion care. However, this study has demonstrated that women spent a minimum of US$19 for treating complications of abortions, independently of the type of abortion. This could have implications regarding the fight against maternal mortality and morbidity, as persistent high costs demonstrate it, in spite of the recommended subsidy policy. We did not find any significant difference in total abortion costs between the health structures in which the study was conducted. This suggests that the cost estimates we presented here may be more representative of that of women requiring care in these health structures. Therefore, these estimates may not be generalizable to the entire population of women with abortions.
Limitations
This study faces a number of limitations. In assessing the affordability of abortion costs we used GDP per capita, which is an individual rather than a household level measure of income. Using this proxy measure may have overestimated income among unemployed women and students and did not allow the assessment of the relative affordability of costs among income groups. Moreover, in computing the asset index score, we considered the same assets for semi-rural and rural areas. By doing so, our analysis may have underestimated the utility function of assets such as a cart or plough for rural people compared with semi-rurals. Further, in analyzing the data, we excluded transport and opportunity costs. Transport costs appeared to be a non-negligible cost item, as women may travel long distances to reach health facilities (Naghma e 2011) . Opportunity costs, i.e. loss of earnings due to illness, may have also exacerbated the impact of illness on households' poverty. By excluding these costs, our cost estimates may have underestimated the true costs associated with abortions, especially those borne by women who had induced abortions and for whom, several journeys for seeking care may have been carried out. This also may have biased the real proportion of households affected by healthcare payments. In addition, women were interviewed at discharge and because of this, our estimations may have underestimated the real cost of abortions to women and their households. We believe this because some women, particularly those who had induced abortions, may have developed further complications which would have led to further expenses. However, because the women were interviewed at discharge, the recall time was not long enough to account for such events.
Furthermore, several studies emphasized the issue of misclassification of abortion cases, and the resulting biases that may affect studies' findings (Singh 2006; Bernabé-Ortiz et al. 2009; Rasch 2011) . The results of this study may have also been COSTS OF ABORTIONS IN OUAGADOUGOU affected by misclassification of abortion cases, which may have significant impacts on the findings. In this study in particular, an underestimation of induced abortion cases may have occurred, whereas for spontaneous abortion an overestimation of the cases may be observed. Understatement and overstatement of abortion cases may have led, in turn, to an underestimation or overestimation of spontaneous and induced abortion costs, depending on how the cost to women who were inaccurately classified will differ from the mean cost to women with genuinely spontaneous abortions. For example, if this cost is lower than the mean cost to women with spontaneous abortion, an underestimation of the spontaneous abortion cost may be observed whereas an overestimation of the cost to women with induced abortion may be observed. A reverse correlation may be observed if this cost is higher than the mean cost to women with spontaneous abortion. In consequence, the economic repercussions of the payments may have been inflated or deflated for the groups of women. Because of this, we think that the differences in costs between women with spontaneous and induced abortions may have been biased by classification errors. The slight difference in consequences that we observed between our abortion groups may also be a result of misclassification of some induced abortions into spontaneous abortions. Finally, this study may also have suffered from selection biases. Abortion being restricted in Burkina Faso, women with induced abortion may be reluctant to seek help and thus present to hospitals with more severe complications whereas most of the women with spontaneous abortion may enter hospitals with less severe complications. This may have also affected the findings of the study.
Strengths
Despite the limitations we pointed out, this study has some strengths. Prospective collection of data within a 2-week period of discharge may have contributed to reducing the effects of recall bias, especially for the collection of expenditure data.
Additionally, each individual questionnaire was rigorously monitored twice to ensure consistency in responses. Furthermore, in Africa, the existing literature on costs associated with abortions to women and their households comes from English speaking countries whereas this study was carried out in a francophone low resource setting in which cultural thinkings are pro-natalist and abortions are prevalent. Finally, this study is the first study ever to be published that explores the costs of abortions to households in Burkina Faso.
Conclusion
This study explored the costs of induced and spontaneous abortions to women and their households. It emphasized the costs borne by households and the short-term economic repercussions of payments associated with abortions. The findings of this study highlighted the critical need for financial protection mechanisms able to both reduce costs associated with abortions and the economic repercussions on women and households. In Burkina Faso, the persistent hurdles that payments associated with obstetric and delivery care facing households have prompted the Government to introduce in 2006 a national subsidy policy for normal and emergency obstetric deliveries. Despite the policy clearly stipulating a tariff of US$7 (3600 CFA) for postabortion care, this study brought evidence that women continue to pay significantly more (at least US$19) than the official tariff. An important implication is that the normal and emergency deliveries subsidy alone is not sufficient in itself in significantly reducing financial barriers to care and to ensure more financial protection. We believe a monitoring of its implementation on a regular basis, may be highly beneficial both to ensure that the policy is rigorously applied and that the targeting mechanisms effectively reach the people who need it. 
